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SPILLWAYS

[CHAP. 6

Up to about 54,000 sec ft the crest rating curve governs and above about
54,000 sec ft the shaft rating curve governs. Complaint has been made that,
above a given discharge, represented by point C, this type of spillway has no
reserve capacity. For instance, if the freeboard of the dam had been pro-
vided for a maximum head on the crest of 15 ft, a reduction of this freeboard
by 3 ft would increase the discharge from 54,000 to 55,200, or 2 per cent;
whereas, if a standard-crested plain spillway had been used, this 3-ft encroach-
ment on the freeboard would have increased the discharge from 54,000 to
68,000 sec ft, or 26 per cent.

However, this apparent defect is due to restricted discharge channels rather
than to the type of spillway, since in the side channel spillway and other types

of spillways, the same conditions
apply. Even for the ordinary low-
overflow spillway dam, tailwater
sometimes submerges the crest and
restricts discharge capacity in ex-
actly the same manner. Thus it is
apparent that an enlargement of the
outlet conduit will remove this re-
striction in capacity; that is, design
the spillway for a greater head and
corresponding greater capacity.

(e) The effect of piers on the crest.
Radial piers on the crest to support
gates or dashboards are used fre-
quently on shaft spillways, as indi-
cated in the accompanying illustra-
tions. Piers are also required in
order to prevent spiral flow in the
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FIG. 25. Rating curve of Kingsley Dam
shaft spillway (G. E. Barnes, Case School
of Applied Science).

funnel of the spillway.   Where such piers are used, their relation to discharge
capacity of the crest can be obtained from Art. 3 of Chapter 11.

It is difficult to evaluate the effect of such piers on the design of the spillway,
and model tests are required for the final design. For preliminary designs, it is
sufficient to follow the foregoing methods, but to design for a discharge, Q',
determined as follows:
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where Q = the required discharge,

I = the length of crest required without piers,
n = the number of piers,
t = the thickness of piers plus contractions.

(/) Model tests. Possible accuracy with present methods of design of shaft
spillways is not sufficient to proceed without the assistance of model tests.
Also it is necessary to determine by such tests the location and amount of